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© HUB FOR OPTICAL RECORDING MEDIUM AND OPTICAL RECORDING MEDIUM. 

© A hub (67) for an optical recording medium (61) comprises a metal member <67a) to be attracted by a 
imping magnet <95) on a lurn-,able of an optical disk drive device (91). and a resin j"^™ ^ 
center hole (77) for receiving a spindle (93) of the drive device (91). An ,nner P^jf^^^^ 
peripheral portion <Ss.S,h> of the center hole (77) are made of a resin as a whole. ^^^^JJ 
Insertion porl.on of the center hole (77) of the hub (67) is expanded either Hnearly or ,n an £j 
small radius towards the open end so as to prevent wear and deformation of the center hole (77) when the 
is attached to or removed from the drive device (91). 



LU 



EP 0 555 486 A1 



TECHNICAL FIELD 

The present invention relates to hubs for optical recording media and the optical recording media. More 
particularly, the invention relates to hubs lor optical recording media and the optical recording media, both 
of them being so designed thai any enlargement or deformation ol a center hole into which a spindle ol an 
optical disk driving device is inserted does not take place and excellent loading properties are maintained, 
even when the optical recording medium is repeatedly loaded on and unloaded from the driving device. 

B ACKGROUND ART 

Optical recording media, so-called "optical disk memories", have a future possibility of being used in a 
great variety of applications because of their characteristics such as large memory capacity and portability, 
and in recent years extensive researches and developments of the optical recording media have been 
conducted. Optical recording media (optical disks, optical disk media, optical disk media) wh,ch have been 
put into practical use include those of Read-Only type such as compact disk (CD) and CD-ROM. those of 
Write-Once type capable of recording information but incapable of erasing the recorded information, and • 
those of Re-Writable type capable of optionally recording and erasing information. 

As driving devices for the optical recording media, there are known those of magnet clamp system in 
which a magnetic clamp type optical recording medium comprising a disk substrate body with a recording 
layer and a hub with a metallic portion provided on the center of said substrate body is held by attracting 
the metallic portion by a magnet which is provided on the driving dev.ee, and the optical recording medium 
is driven by the device. The optical recording media capable of being driven by this optical disk dnvmg 
device include those of single plate type comprising one disk substrate body having a central opening and 
a hub fitted into the central opening and those of laminated type comprising plural disk substrate bodies 
laminated together and a pair of hubs fitted into the central openings of the substrate bodies from both 

sides thereof. ^ , , , . 

The hubs conventionally used for the optical recording media of single plate type and laminated type 
include a metallic hub entirely made of metal and a composite type hub composed of a resin member and 
a metallic member which are bonded to each other. The conventional composrte type hub generally 
comprises a column-like or cylindrical portion to be inserted into the central opening and a metal plate fixed 
to the cylindrical portion, and a center hole into which a spindle ol the driving device is inserted is provided 

in the metal plate. . 

For example, as shown in Fig. 38. a single plate type optical recording medium B having the 
conventional composite type hub comprises a disk substrate body 3 with an information recording layer 1 
and a composite type hub 5 provided with a metallic member 5a for fitting the substrate body 3 to the d.sk 
driving device. As shown in Fig. 39, the hub 5 has a resin body comprising a cylindrical portion 7 and a 
flange portion 8 extended outward from one end of the cylindrical portion 7. The metallic member 5a is an 
annular plate, and an outer edge of the metallic member is embedded in the other end of the res.n body to 
fix the metallic member to the resin body. The hub 5 and the disk substrate body 3 are bonded toeach H 
other by means of an adhesive layer 11 formed between a central opening 9 of the disk substrate body 3 
and the cylindrical portion 7 fitted into the opening 9 and between a surface of the disk substrate body J 
and the flange portion 8 put on said surface. The metallic member 5a has a center hole 13 into which the 
spindle ol the optical disk driving device is inserted, and the metallic member 5a is attracted by the magnet 
of the driving device in such a state that the spindle is being inserted into the center hole ■» 

In the optical recording medium B, however, since the center hole 13 of the hub 5 into wh.ch a spindle 
of the driving device .s inserted is formed in the metallic member 5a. there is such a problem that the 
center hole 13 is made larger or delormed by abrasion or collision with the spindle when trw recording 
medium (substrate) B is repeatedly loaded on and unloaded from the driving dev.ee. whereby error in 
read.no ol the recorded information takes place. Espec.ally. when the record.ng medium ,s subjected i o 
loading and unloading operations of as many as several hundred thousands times using an automate 
loading and unloading device (autochanger). there is a high possibility of occurrence of error .n me 
information reading procedure owing to the deformation ol the center hole 13. 

The present invention is intended to solve the problems associated with the prior art. and an ODjeci o. 
the invention is to provide hubs for optical recording med.a and the optical recording media, both ot wh en 
55 are Iree from deformation ol the center hole into which the spindle is .nserted. said deformation iteng 
caused by loading and unloading operation of the disk substrate on and off the driving dev.ee. also free 
from occurrence of poor loading performance, and are able to endure the load.ng and unloading operations 
of_as Aiany as several hundred thousands times. 
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center hole is sectionally extended straight toward the opening end. 

In the invention a difference between a radius of the opening end of the insertion opening portion and a 
radius of the center hole (namely, width of chamfered portion) is preferably in the range of 0.02 to 2.0 mm, 
more preferably 0 1 to 0.5 mm. Further, an external angle between an extend.ng surface of the insertion 
opening portion and an upper surface of the hub is preferably in the range of 10 to 80 • . more preferably 30 
to 80*. most preferably 50 to 80*. 

In a hub for optical recording medium according to the invention which has a center hole into wh.ch a 
spindle of a d,sk driving device is inserted and is capable of being attracted by a clamping magnet provided 
on a turn table of the disk driving device, it is preferred that an insertion opening portion of the center hole 
is sectionally extended in the form of an arc toward the opening end at a curvature radius (R) of more than 
0 2 mm and not more than 2.0 mm, preferably in the range of 0.3 mm to 0.5 mm. 

In the invention, moreover, the spindle insertion opening portion and/or the .nncr peripheral port.on of 
the center hole is preferably made of resin. 

In the invention, furthermore, a lubricant layer is preferably provided on the extending surface of the 
spindle insertion opening portion or in the vicinity thereof. 

The optical recording media of the invention are provided with such hubs as mentioned above- 
According to the hubs for optical recording medium and the optical recording media of the present 
invention the inner peripheral portion and the opening edge circumferential portion of the center hole in the 
composite type hub comprising the metallic member and the resin member are all made of res.n, and 
therefore the metallic member is not brought into contact with a spindle when the optical recording med.um 
is loaded on or unloaded from the driving device. Accordingly, the center hole is not made larger or 
deformed during the loading and unloading operation of the disk substrate caused by abrasion and colhsion 

with the spindle. . 

In the case of the hub of the invention in which the insertion opening portion of the center hole is 
sectionally exlended straight or in the form of an arc at a specific radius toward the opening end. the hub 
shows excellent loading performance even after it is repeatedly used. 
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BRIEF DESCRIPTION OF DRAWINGS 

F.g 1 is an enlarged fragmentary view showing an essential part of an optical recording medium in a 
first embodiment of the invention which is about to be fitted on a driving device. Fig. 2 is a sectional v.ew of 
the optical recording medium in the first embodiment of the invention. Fig. 3 is a perspect.ve view of a hub 
for the optical recording medium in the first embodiment of the invention. Fig. 4 is an enlarged fragmentary 
view showing an essential part of an optical recording medium in a second embodiment of the invention 
which is about to be fitted on the driving device. Fig. 5 is a sectional view of the optical recording medium 
in the second embodiment of the invention, fig. 6 is a sectional view of an optical recording medium in a 
third embodiment of the invention. Fig. 7 is a perspective view of a hub viewed from the inward end surface 
side said hub being for the optical recording media in the second and third embodiments of the invention. 
Fig 8 is a perspective view of a hub viewed from the outward end surface side, said hub being tor me 
optical recording media in the second and third embodiments of the invention Fig. 9 is a sectional view of 
an optical recording medium in a fourth embodiment of the invention. Fig. 10 is a perspective view of a hub 
for the optical recording medium in the fourth embodiment of the invention. Fig. 11 is a sectional v.ew ot an 
optical recording medium in a fifth embodiment of the invention. Fig. 12 is a sectional v.ew of an optical 
recording medium in a sixth embodiment of the invention. Fig. 13 is a perspective view of a hub v.ewed . 
from the bottom, said hub being for the optical recording medium in the fifth embodiment of the invention. 
Fig 14 is a perspective v,ew of a hub viewed from the top. said hub being for the optical record.ng med.um 
,n the fifth embodiment of the invention. Fig. 15 is an enlarged fragmentary view showing an essential part 
ot the optical recording med.um in the fifth embodiment of the invention which is about to be tmea on a 
driving device. F,g. 16 is a sectional v.ew ol an optical recording med.um in a seventh emtjod.ment ^ot the 
invention, sa.d optical recording med.um being a lam.nated type optical recording med.um "nich has _no 
such a concave portion as in the optica, recording med.um of Fig. 11 provided for fitting an annular metamc 
member to the outward end surface of the hub. Fig. 17 is a sectional view of an optical record n , med um 
in an eighth embodiment of the invention, said optical recording medium being an a.r-sandw.ch <VP e °P 
recording medium wh.ch has no such a concave portion as in the optical recording med.um ot Mg . ^ 
18 is to show sectional v.ews ol the optical recording medium in the filth embodiment ol the 
disk cartridge and a disk drive, and an enlarged longitudinal sectional view ol a spindle insertion opening 
portion which is chamfered. Fig. 19 is a front view of the optical disk cartridge shown in Fig. IB. ■"«£ M" 
show Sectional views of insertion opening portions of hubs for optical recording media according 
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BEST MODE FOR CARRYING OUT THE INVENTION 

The hubs for optical recording media and the optical recording media according to the invention are 
described below referring to the attached drawings. 

F.q 1 is an enlarged fragmentary view showing an essential part of an opfcal record.ng med.um .n a 
preferred first embodiment of the invention which is about to be fitted on a driving devjc* ^ 
sectional view of the optical recording medium in this embodiment of the .nvent.on. F.g. 3 .s a perspect.ve 
view of a hub for the optical recording medium in this embodiment of the .nvent.on^ 

As shown in Fig 1 and Fig 2. an optical recording med.um 21 in the first 1 T"*^ 

is a single plate type optical recording medium, and the medium has a disk substrate body 23 and a hub a 
fitted into an central opening 25 of the disk substrate body 23. nrovlded on one 

The disk substrate body 23 has a resin substrate 23a and a record.ng layer 23b provided on one 
surface s of the resin substrate 23a. w pyamnle 

The resin substrate 23a may be termed from any resin materials conventionally ^TlSf.ns Te d 
polymethyl methacrylate. polycarbonate, and random copolymers of ethylene and cycloolet.ns (e.g.. 
tetracyclododecene. methylcyclotetradodecene and norbornene). m^ured in 

The substrate materials preferably used are those having an intrinsic v,scos.ty [,). as measureo 

decalin at 135 • C. of 0.05 to 10 dl/g. for example: «„ llnwinn formula f 11 

(a) cycloolefin random copolymers of ethylene and cycloolefins represented by the follow.ng formula [.]. 



and 



(b) polyotefins formed by ring opening polymer Uation of cycloolefins represented by the following 
formula [1] or hydrogenation products of the poly olefins. 
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example, polycarbonate, acrylic resin and polyolefin. Also employable are nylon, polyacetal. polysulfone, 
polyether sulfonc. etc. Ot these, polycarbonate is particularly preferred. As the polycarbonate, general- 
purpose polycarbonate (Teijm Panlite L1250, etc.) is usually employed, but high viscosity type polycar- 
bonate (Teijm PanlUe K1285. etc.) or modified type polycarbonate such as high impact resistant polycar- 
bonate (Te.j.n Panhte LE1250. etc.) may also be employed. These materials for the resin body are 
preferably amorphous. 

Materials used for preparing the metallic member (metal plate) 27a (67a) may be any metals as far as 
they are attracted by magnets. Particularly, ferromagnetic materials such as iron, nickel and cobalt, or alloys 
of the ferromagnetic materials (SUS430, SUS631, etc.) are preferably employed. 

The hub 27 (67) can be easily prepared by an insert molding process in which the metallic member 27a 
(67a) is placed in position within a mold and a resin is then injected into the mold to prepare the resin hub 
body 27b (67b) Othcrw.sc. the hub 27 (67) may be prepared by a process in which the resin hub body 27b 
(67b) ts mil'-aiiy formed by molding and then the metallic member 27a (67a) is fitted on the resin hub body. 

In tho hub 27 (67) as mentioned above, a lubricant layer (not shown) is preferably provided on an 
insertion opon.ng portion 100 of the center hole 37 (77) into which a tip of a spindle 93 is inserted, or on an 
extending surface 72a of the opening portion, or in the vicinity of the opening portion. However, the lubricant* 
layer is not always provided, and it may not be formed depending on cases. 

A thickness of the lubricant layer varies depending on the kind of the lubricant used, but the thickness 
thereof is usually in the range of 1 to 50,000 angstrom, preferably 5 to 20,000 angstrom, more preferably 
100 to 15.000 angstrom The lubricant layer is formed by coating a lubricant, for example, silicone grease 

In the invention, it is desirable to use such a lubricant that it is transparent, no-volatile or sparingly 
yolatile and excellent in chemical stability, though any known lubricants may be used. 

Such lubricants include liquid lubricants, solid lubricants and semi-solid lubricants. 

Concrcle examples of the liquid lubricants include lubricants of petroleum type lubricant such as 
paraffinic type or naphthene type; and lubricants of other various types such as polyolefin type, polyester 
type, polyether type, phosphate type, fluorine type, silicone type, silicate type, alkylbenzene type and 
chlorinated hydrocarbon type. 

Concrete examples ol the solid lubricants include layered crystalline inorganic materials such as those 
of molybdenum disulfide type or graphite type; non-layered crystalline inorganic materials such as calcium 
fluoride and barium lluor.de; soft metal; and organic materials such as polyimide resin and nylon. 

Concrete examples of the semi-solid lubricants (so-called greases or oil compounds) include those 
obtained by mixing the petroleum oils or synthetic oils as base oil and metallic soaps or non-metallic soaps 
as viscosity .ncreas.ng agent, and those further containing various additives. Examples of the non-metallic 
soaps include bentonile. fluorine resin and phthalocyanine type non-metallic soap. 

A mixture of the above-mentioned various lubricants may be used, as is usually used. 

Of those lubricants, the silicone greases or silicone oil compounds are preferably used. 

Concrete examples of the silicone greases include silicone grease series G30. G31. G40. G41, G420. 
6501. FG720. G330, G340 and G630 (available from Shin-etsu Silicone K.K.). and silicone greases SH33. 
SH41 SH44 SH45 and SG3451 (available from Toray Dow Corning Silicone K.K.). 

Concrete examples of the silicone oil compounds include HIVAC-G (available from Shin-etsu Silicone 
K.K.) and HVG (available from Toray Dow Corning Silicone K.K.). 

The lubricant layer mentioned as above can be provided on the insertion opening portion 100 (100a, 
100b) of the center hole 37 (77) ot the hub 27 (67), into which a tip of the spindle 53(93) rs inserted, or in 
the vicinity thereof, by the following process. For example, in an optical recording medium encased in an 
optical d»sk cartridge as shown m Fig. 18 (Fig 19) or Fig. 32 (Fig. 33). the lubricant layer is provided by first 
opening an open-close shutter 513 of a cartridge case 510. then fixing it with a clip, and applying a given 
amount ol the lubricant such as silicone grease onto the insertion opening portion 1 0O (100a, 100b) or m the 
vicinity thereol using an applicator with the lubricant on its tip. 

In such a case that an excess lubricant is attached to the insertion opening port.on 100. tt is desired to 
wipe out the excess lubricant with a clean applicator. Further, when silicone grease is attached to portions 
other than the insertion opening portion 100 of the center hole 37 (77) of the hub or the vicinity thereo (e.g.. 
outer surface of the hub 27 (67)), it is also desired to wipe out the silicone grease with a new applicator. 
The applicator once used is desirably discarded. By wiping out the excess lubricant or w.p.ng out the 
lubricant attached to the undesirable portions as mentioned above, contamination of the optical recording 
medium can be effectively inhibiled and occurrence ol error in the procedure of recording and/or 
reproducing information can be prevented. 

If the lubricant layer is formed on the insertion opening portion 100 (100a. 100D) for the spindle 53 (93) 
or jn the vicinity thereof, sliding properties or slip properties with the spindle 53 (93) to be inserted m the 
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the medium on and off the driving device for several hundred thousands times by virtue of an autochanger. 
and the medium is favorably used as an optical disk generally standardized for this driving device, for 
example, an optical disk having a center hole diameter of 4 mm and an outer diameter of 15 mm. 

The present invention is described hereinbefore exemplifying the single plate type optical disk, but the 
hub for optical recording medium according to the invention can be effectively used also for a laminated 
type optical recording medium. The laminated type optical recording media in the preferred second and 
third embodiments of the invention are concretely described below referring to Figs. 4, 5, 6, 7 and 8. 

Fig 4 is an enlarged fragmentary view showing an essential part of an optical recording medium in the 
second embodiment of the invention which is about to be fitted on the driving device. Fig. 5 is a sectional 
view of the optical recording medium in the second embodiment of the invention. Fig. 6 is a sectional view 
of an optical recording medium in the third embodiment of the invention. Fig. 7 is a perspective view of a 
hub viewed from the bottom, said hub being used for the optical recording media in the second and third 
embodiments of the invention. Fig. 8 is a perspective view of this hub viewed from the top. 

As shown in Figs 4, 5 and 6, the optical recording medium 61 in each of the second and the third 
embodiments of the invention is a laminated type optical recording medium. The optical recording medium 
61 comprises two disk substrate bodies 63, 63 laminated together so that recording layers 63b are * 
positioned between the two disk substrate bodies 63, 63, and hubs 67, 67 fitted into central openings 65, 65 
of the disk substrate bodies 63. 63 from both sides thereof. 

The disk substrate body 63 has a resin substrate 63a and a recording layer 63b provided on an inner 
surface s of the resin substrate 63a. In this embodiment, each of the disk substrates 63, 63 has a recording 
layer 63b, but the recording layer 63b may be provided only in any one of the disk substrate bodies. 

The resin substrate 63a may be formed from any known resin materials. For example, the materials 
exemplified in the aforementioned single plate type optical recording medium can be used for the substrate 

63a. . . , 

The recording layer 63b of the disk substrate body 63 is preferably the same in matenals and 
lamination structures as those exemplified for the recording layer 23b of the aforementioned s.ngle plate 
type optical recording medium. 

The disk substrate bodies 63, 63 are bonded to each other by means of an adhesive, ultrasonic 
weld.ng etc via an outer peripheral spacer 68a and an inner peripheral spacer 68b (see: Figs. 4 and 5) to 
30 form an air sandw.ch type, or they are directly bonded to each other with an adhesive layer 68c {see: Fig 
6) The hub 67 fitted into the central opening 65 of the disk substrate body 63 has a res.n body 67b which 
comprises a column-like portion 71 and a flange portion 73 extended outward from one end of the column- 
like portion 71 as shown in Figs. 7 and 8. In the column-like portion 71 is formed a center hole 77 wh.ch 
penetrates through the column-like portion and opens at both end surfaces s6. s7 thereof. Into the center 
35 hole 77, a spindle 93 of a driving device 91 is inserted. 

The resin body 67b has an annular groove 78 along the circumferential edge of the inward end surface 
s7 of the column-like portion 71, and an annular metallic member 67a is embedded on the outward end 
surface s6 of the column-like portion 71 including the flange portion 73. Th.s metallic member 67a is 
arranged so that the center hole 77 is positioned within a central opening 89 of the metallic member. The 
40 central opening 89 of the metallic member 67a is larger in radius than the center hole 77 of the res.n body 
67b and there is a given distance between an inner peripheral edge of the central opening 89 and an .nner 
peripheral portion s8 of the center note 77. In the column-like port.on 71 of the res.n body 67b ( the 
circumferential edge port.ons s9. stO and the inner peripheral portion s8 of the center hole 77 are aH made 
of resin. The metallic member 67a has an exposed surface s12 between the circumferential edge portion s9 . 
4, and the outer circumferential edge port.on sll on the outward end surface s6 of the hub 67 .nclud.ng the 
flange portion 73 and the column-like portion 71. . Ql 

Theism body 67b may be formed from any resin matenals conventional used lor hubs .or optica, 
recording med,a. without specific limitation. Concretely, the materials exemplified .n the ^ertoned 
Single plate type optical d.sk can be used. Further, as materials tor the metalhc member 67a. .hose 
so exemplified in the alorementioned single plate type optical disk are used. 

The hub 67 is prepared in the similar manner to that for the aforementioned Single plate type hub 27_ 
The optical recording medium 61 provided with such a hub as mentioned above .s prepared by bonding 
,he laminated disk substrate bodies 63 and the hubs 67. and bonding the hubs 67. 67 together , w,h an 
adhesive .aye, 83. The adhesive layer 83 is formed in a gap x between the central opening 65 of the d sk 
» ubstrale body 63 and Ihe column,,ke port.on 7, liUed inlo the centra, opening 65. n a gap » betaee^ £ 
opening edge circumferential porton of the centra, opening 65 and the flange ^™ ™ ^/J^*" 
c^cumferemlal portion, and in a gap z between the mward end surfaces s7, s7 of the hubs 67 67. A groove 
78 acfc* as a reservoir for the adhesive. In the invention, the groove 78 is desirably provided from the 
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The optical recording med.um provided with such a hub 167 as mentioned above according to the 
invention is shown in Fig. II. Fig. 12. F.gs. 15 to 19, and Figs. 21 to 24. In these figures, the external angle 
between an extending surface of an insertion opening portion of the hub and an upper surface of the hub is 
56* as shown in Fig. 20 (b) t but the external angle may be 45' or 63* as shown in Fig. 20 (a) or 20 (c). 
Further a difference q (width of chamfered portion) between a radius w of the opening end 72 of the 
.nsert.on opening portion 100a and a radius p of the center hole 77 may be 0.2 mm as shown m those 
f.gures. or may be other value in the range of 0.02 to 0.2 mm as described later. 

F.gs 11 and 12 are sectional views of the optical recording media in the fifth and sixth embodiments of 
the invention. 

Fig 1 1 exhibits a laminated type optical recording medium in which a concave portion 81 to be 
engaged with the annular metallic member 67a is provided on the outward end surface s6 of the hub shown 
in Fig. 13. and Fig. 12 exhibits an air-sandwich type optical recording medium in which the same concave 
portion 81 as that in Fig. 11 is provided on the outward end surface of the hub. 

F.g. 15 is an enlarged fragmentary view showing an essential part of the optical recording medtum in 
the fifth embodiment of the invention which is about to be fitted on the driving device. 

Fig. 16 is a sectional view of the optical recording medium in the seventh embodiment of the invention, 
sa.d optical recording medium being a laminated type optical recording medium in which such a concave 
portion 81 as shown in the optical recording medium of Fig. 11 for engaging the annular metallic member 
67a with the outward end surface s6 of the hub is not provided. Fig. 17 exhibits an air-sandwich type optical 
recording medium in which such a concave portion 81 as shown in the optical recording medium of Fig. 12 
is not provided on the outward end surface of the hub. 

As shown in Fig 20. each of the hubs for the optical recording media in the fifth to eighth embodiments 
of the invention has a center hole 77 into which a spindle 93 of a disk driving device is inserted. In the hub 
167 capable of being attracted by a clamping magnet provided on a turn table of the disk driving device, 
the insertion opening portion 100a of the center hole 77 of the hub 167 extends straight in the direction of 
the opening end 72. The insertion opening portion 100a of the hub is described below in detail referring to 
Fig 20. 

In the invention, an external angle (e 2 ) between the extending surface 72a of the insertion opening 
portion 100a and the upper surface 72b of the hub is desirably determined so that the sum «?, + e 2 ) of a 
half angle <0,) of the vertical angle of the spindle 93 and the external angle (e 2 ) would be more than 90*, 
preferably more than 100*. 

By the way, the spindle is formed as a stich having a tapered tip as shown in Fig. 20 (a), and the 
vertical angle {20, ) of the spindle 93 is at most 160 • , usually in the range of about 90 • to 120 • 

Accordingly, the above-mentioned external angle <fl 2 ) is in the range of 10 to 80 * , preferably 30 to 80 \ 
more preferably 50 to 80'. Fig 20 (a) shows a case where the external angle (0 2 ) is 45*; Fig. 20 (b) shows 
a case where the external angle (e 2 ) is 56"; and Fig. 20 (c) shows a case where the external angle (0 2 ) is 
63v . 

When the angle (o, + e 2 ) is set within the above range, the center hole s8 and the circumference 
thereof are hardly deformed even if the spindle 93 is repeatedly brought into contact (collides) with the 
insertion opening portion 100. ' - M fl o 

Therefore, such troubles that the spindle 93 is not fitted into the center hole s8 and that the spindle 93 
once fitted into the center hote s8 is not detached from the center hole rarely or never take place, even 
when the recording med.um provided with the hub of the invention is repeatedly loaded on and unloaded 
from the driving device. • ... 

Accordingly, even when such an optical recording medium provided with the hub as described later is 
repeatedly subjected to loading and unloading operation on and off the driving device, the center hole s8 is 
tree from deformation caused by collision ot the spindle 93 with the circumference ol the insertion opening 
portion, and excellent loading properties can be maintained. 

In the invention, a difference q (width ot chamfered portion) between a radius w of the opening end U 
ol the insertion opening portion 100a and a radius p of the center hole 77 is in the range ot 0.02 mm to 2.0 
mm preferably 0.1 mm to 0.5 mm, more preferably 0.2 mm to 0.4 mm. 

The width of the chamfered portion is preferably large because the spindle can be easily inserted into 
the center hole and deformation of the center hole or the circumference thereof can be reliably prevented. 
Therefore q is preferably not less than 0.02 mm in the invention. 

In the case where the external angle <e 2 ) between the extending surface 72a of the insertion opening 
portion 100a and the upper surface 72b of the hub is set within the above-mentioned range, the depth of the 
insertion opening portion 100a becomes large. For fixing the optical recording medium w.th high centra 
accuracy by means of a spindle 93. the spindle 93 is required to be inserted more deeply than the depth of 
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One example of the optical recording medium provided with the hub 167 is descnbed below referring to 
Fig. 11. Fig. 11 shows a laminated type optical recording medium which is the fifth embodiment of the 
invention. 

The oplical recording medium 61 of the invention is such a laminated type optical recording medium as 
shown in Fig, 11 The oplical recording medium 61 comprises two disk substrate bodies 63, 63 laminated 
together in such a manner that recording layers 63b are positioned between the two disk substrate bodies 
63, and is provided with hubs 167, 167 fitted into central openings 65, 65 of the disk substrate bodies from 
both sides thereof. 

For example, in the optical recording medium shown in Fig. 11 or Fig. 12, a metallic member 67a is 
embedded in a column-tike portion 71 constituting the hub 167, and other portions of the column-like 
portion (that is, opening edge circumferential portions s9, s11 and inner peripheral portion s8 of the center 
hole 77) are formed from resin as shown in Fig. 14. In the optical recording medium 61, the spindle 93 is 
inserted into the center hole provided with a lubricant layer on the surface of the opening edge portion 89 
and having excellent slip properties, so that the loading and unloading operation of the recording medium 
can.be carried out smoothly and no poor loading performance occurs. (In Fig. 11. the lubricant layer is not 
necessarily provided.) 

Accordingly, this optical recording medium 61 is optimum when used in the automatic loading and 
unloading operation on and off the disk drive (driving device) for several ten thousands to several hundred 
thousands times by means of an automatic loading and unloading machine (autochanger). 

The disk substrate body 63 has a resin substrate 63a made of the same material as that for the 
aforementioned resin substrate 23a and a recording layer 63b (being the same as the aforementioned 
recording layer 23b) provided on an inner surface s of the resin substrate 63a In this embodiment, each of 
the d.sk substrate bodies 63, 63 has a recording layer 63b, but the recording layer 63b may be provided on 
any one of the disk substrate bodies. 

The resin substrate 63a is formed from the same material as that for the aforementioned resin substrate 

23a. 

The disk substrate bodies 63. 63 are directly bonded to each other with an adhesive layer 68c as shown 
in Fig. 11 (or Fig. 16), or bonded to each other by means of the same adhesive as mentioned before, 
ultrasonic welding, etc. through an outer peripheral spacer 68a and an inner peripheral spacer 68b to form 
an air sandwich type as shown in Fig. 12 (or Fig. 17). 

The optical recording medium 61 of the invention is used by holding and setting the medium on such a 
driving device 91 as shown in Fig. 15. 

Fig 18 is to show sectional views of the optical recording medium 61 of the invention, a disk cartridge 
and a disk drive, and Fig. 19 is a front view of the disk cartridge shown in Fig. 18. The optical recording 
medium 61 of the invention can be used as an optical disk cartridge by encasing and rotatably holding the 
medium within a cartridge case 510 of thin hollow box shape, as shown for example in Fig. 18 or Fig. 19. 

The cartridge case 510 for encasing the optical recording medium is prepared, for example, by 
laminating together a pair of case forming members 510a, 510b made of synthetic resin to form a hollow 
portion 511 In this cartridge case 510. an open window 512 through which a part of the substrate of the 
optical recording medium is exposed externally is provided on both sides of the cartridge case 510. Further, 
the cartridge case 510 is provided with an open-close shutter 513 for opening or closing the open window 
512 said shutter 513 being reciprocative slidable in the direction of an arrow shown in Fig. 9 

Furthermore, in the cartridge case 510. an opening 514 is formed through which a turn table 96 of the 
d.sk driving device is inserted, and along the circumference of this opening 514 an inner circumferential nb 
515 is formed on the inner surface of the cartr.dge case 510. said surface being opposite to the optical 
recording medium. The inner circumferential nb 515 is intended to inhibit -looseness" of the optical 
recording medium by relatively narrowing the space between the inner circumferential nb 515 and the 
optical recording medium. . 

The optical recording medium encased in the disk cartr.dge 510 is fitted to the optical d,sk driving 
dev.ee arid rotated. The opt.cal d.sk driving device has the turn table 96 as mentioned before. The turn tabJe 
96 has an annular holding port.on 523 formed so as to embrace the hub 67 and a spindle 93 projecting 
from the center of the turn table, tapering off to its tip port.on 521a and going to be inserted into the center 
hole 77 of the hub 167. 

Further the turn table 96 is provided with a magnet 524 for attracting the metal plate s12 of the hub 167 
in a slate where the hub 167 is held in the annular holding portion 523 and the spindle 93 (53) is inserted 
into the center hole 77. Owing to the magnet and the annular holding portion, the hub 167 is fixed on the 
turn table 96. When the turn table 96 is set to be rotated, the optical recording medium rotates and the d.sk 
subside 63 exposed through the open window 512 is irradiated with a laser beam, whereby information is 
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radius than the center hole 37 of the resin body 27b, and the inner edge of the opening 39 .s apart from the 
inner peripheral portion si with a given distance. In the bottom portion 35 of the resin body 27b. the boss 
38 is a part of the bottom portion 35, and therefore circumferential portions s2. s3 and the mner peripheral 
portion si of ttie center hole 37 are all made of resin. The metallic member 27a has an exposed portion s5 
between the center hole circumferential portion s2 and an outer circumferential portion s4 of the outer 
surface of the bottom portion 35. . 
Materials used for the resin body 27b and the metallic member 27a are the same as those mentioned 

before. ., , 

The hub 27, the optical recording medium 21, etc. are prepared in the same manner as described 

before. , 

In the single plate type optical recording medium 21, a spindle insertion opening portion 100a of the 
center hole is chamfered and extends straight in the direction of the opening end ,n the same manner as in 
the insertion opening portion 100a of the aforementioned laminated type optical recording medium 61 
shown in Fig. 11. On the insertion opening portion 100a thus chamfered is desirably formed the same 
lubricant layer (not shown) as mentioned before. 

Next, the optical recording medium in the fourteenth embodiment of the invention and the hub for the 
same are concretely illustrated hereinafter referring to the attached drawings. 

first, the hub for optical recording medium in the fourteenth embodiment of the invention .s described 

below 

Fig 33 is to show sectional views of insertion opening portions of the hubs for optical recording med.a 
according to the invention. Fig. 33 (A) is a sectional view of an insertion open.ng portion of the hub. sa.d 
insertion opening portion having a curvature radius (Ft) of 0.3 mm; and Fig. 33 (B) is a sectional yiew of an 
insertion opening portion of the hub. said insertion opening portion having a curvature radius (Ft) of 0.5 mm. 

fiq 27 is a perspective view of a hub viewed from the bottom, said hub being used for the optical 
recording medium in the fourteenth embodiment of the invention. Fig. 28 is a perspective view of this hub 

viewed from the top. . , . 

The optical recording medium of the invention provided with such a hub 267 as mentioned above is 
shown in Fig 25 Fig. 26. Figs. 29 to 32. and Figs. 34 to 37. In these figures, the insertion opening portion 
of the hub sectionally extends from the center hole 77 toward the opening end 72 in the form of an arc with 
a curvature radius (R) of 0.5 mm, in the same manner as in the case shown in Fig. 33 (B). However, the 
curvature radius (R) may be 0.3 mm as shown in Fig. 33 (A), or may be other value within the range of 
more than 0.2 mm to not more than 2.0 mm as described later. 

Figs. 25 and 26 are sectional views of the optical recording media in the fourteenth embodiment and 
the fifteenth embodiment of the invention, respectively. Q1 , h 

Fig 25 exhibits a laminated type optical recording medium in which a concave portion 81 to be 
engaged with an annular metallic member 67a is provided on the outward end surface s6 of the hub shown 
in Fiq 28 and fig. 26 exhibits an air-sandwich type optical recording medium in which the same concave 
portion 8l' as that of the optical recording medium shown in Fig. 25 is provided on the outward end surface 

° fig U 29 is an enlarged view showing an essential part of the optical recording medium in the fourteenth 
embodiment of the invention, which is about to be fitted on the same optical d.sk driving device as 

mentioned before. . . 

Fig 30 is a sectional view of the optical recording medium in the sixteenth embodiment of the invention, 
said optical recording medium being a laminated type optical recording medium wh.ch has no such a 
concave port.on as in the optol recording medium of Fig. 25 provided for fitting an annular metallic 
member 67a to the outward end surface s6 of the hub. fig. 31 is a sectional view of an air-sandw.ch type 
optical recording medium (seventeenth embodiment) which has no such a concave port.on 81 as in me 
optical recording medium ol Fig. 26. 

As shown in Fig. 33. the hub 267 tor the optical recording mecSum according to the mven .on ,(see . r ^s. 
25 to 32) has a center hole 77 .nto which a spindle 93 of a disk driving device is inserted. In the nuo *>f 
capable of being attracted by a Camp magnet prov.ded on a turn table of the disk driving devre-a" 
insertion opening portion 100b of the center hole 77 sect.ona.ly extends in the *f ™ * ™ ^™ * 
curvature rad.us (R) of more than 0.2 mm but not more than 2.0 mm. preferably in the range of 0.3 mm to 
0.5 mm. in the direction ol the opening end 72. In the case where the insertion opening P<^°" 
extends in the torn of an arc with such a curvature radius as mentioned above, .he center hole s8 anc 1 the 
circumference thereof are hard.y deformed even if the spindle 93 is repeatedly brought .nto ^contact 
(collides) with the insertion opening portion 100b. Therefore, such troubles that the spindle .93 * not fit ed 
into thfe center hole s8 and that the spindle once fitted into the center hole s8 is not detached from the 
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in the invention, a metallic member having the exposed surtace S12 may be used for the hub 267 as 
mentioned above. However, the hub 267 may be entirely made up of a magnetic metal in the form of thin 
ring as shown in Fig. 34 (a), or may have a structure compr.sing a cylindrical portion 767 extending toward 
the inside ol the cen.er hole 77 and a flange portion 73 and being en.irely made up of a magnetic metal as 

Sh Tu.i n he F r' 9 as 4 S ( ^wn in Fig. 35 (a), a metallic member 701 capable of being attracted by a magnet 
member provided on a turn table of a disk driving device may have a center hole 651 into which a spindle 
is inserted. Furthermore, as shown in Fig. 35 (b). it is possible that a metallic member 701 capab e of be,ng 
attracted by a magnet member provided on a turn table of a disk driving device has a center hole 651 into 
which a spindle is inserted and is provided with a cylindrical pro,ected portion toward the ,ns,de of the 

^Th^le? circumferential edge 702 of each of the metallic member 701 is preferably embedded in the 
resin body 67b to fasten the metallic member to the resin body 67b. 

The hub 267 is prepared ,n the same manner as that for the aforementioned hub 67 or 167. 

The optical recording medium 61 provided with the above hub, which is shown in F,g. 25, .s prepared ,n 
the same manner as that for the recording media in the aforementioned second and third ernbod.ments. - 

In the hub 267. a lubricant layer (not shown) is preferably formed on the extending surface 72a of the 
insertion opening portion 100b of the center hole 77 into which a tip 521a (93c) o. the spindle 93 s inserted 
or in the vicinity thereof, similarly to the case of the aforementioned hub 167, from the viewpoint of shd.ng 

Pf0 T! ckness of the lubricant layer, a process for preparing the lubricant layer, kind ol a lubricant used for 
preparing the lubricant layer, etc. are the same as those described before with respect to the hubs 27. 67 

Iflhe lubricant layer is formed on the insertion opening portion 100a for the spindle 93 or in the vicinity 
thereof, sliding propert.es or sl.p properties between the spindle 93 and the center hole 77 of the hub 167 

One m exampt of the optica, recording medium provided with the above hub 267 which ,s the fourteenth 
embodiment of the invention is illustrated below referring to Fig. 25. Fig. 25 shows a laminated type opt.cal 

reC Thr s 9 optEal I recording medium 61 differs from the optical recording medium 61 shown in Fig. 11 only in 
the shape of the insertion opening portion of the hub. and is the laminated type optical recording mectium 
as shown for example in Fig. 25. The optical recording medium 61 shown in F,g. 25 comprise two d 
substrate bodies 63. 63 laminated together so that recording layers 63b are posit .oned be tween ttese disk 
substrate bodies 63. 63. and hubs 67. 67 fitted into central openings 65. 65 of the d.sk substrate bodies 

fr ° m For example, in the optical recording medium shown in Fig. 25 or Fig. 26. a met allic member 67a is 
embedded in a column-like portion 71 constituting the hub 267 and other portions of the crtumn* ke ^rtion 
71 (i.e.. opening edge circumferential portions s9. s11 and inner peripheral portion s8 o the cente ^hole 77) 
are formed from rek as shown in Fig. 28. ,n the optica, recording medium 61 .a V^^™^ 
the center hole provided with a lubricant layer on the surface of the opening portion 89 and having , excellent 
slip properties. Therefore, the loading and unloading operation of the optical recording medium 61 can be 
carried out smoothly and no poor loading performance occurs. In Fig. 25. the lubncant layer ,s not 

""TETSJL body 63 has a resin substrate 63a made of the same f — " 
aforementioned resin substrate 23a and a recording layer 63b (the same as ^ *« e ™Z7L ™Uon 
layer 23b) provided on an inner surface s of the resm substrate 63a. The resm substrate 63a .s formed from 
the same material as that tor the aforementioned res.n substrate 23a. record ina 
The optical recording med.um 61 is used in the same way as that for the aforesaid opt.cal recording 

™%. 32 is to show sectional views o, the optica, record.ng med.um 61 of the invention a disk cartridge 
and a disk drive. The optical recording medium 61 of the invention may be used as an optica 
in which the recording medium is encased and rotatably held within a cartridge case 510 ol th.n hollow box 
shape, as shown for example in Fig 32 or Fig. 19. pnra c P H j n the disk 

Information is recorded on or reproduced from the optical recording meduim encased 

an experiment (load.un.oad test) to load the optica. 
recoLTnglILm (optica, disk) shown ,n Figs. 25 to 32 having a size of 5.25 inches on , an u^mdr we 
(SMOte501, upright type, produced by Sony Corporation), whereupon no trouble occurred. For 
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ol .he dr.v.ng dev.ce is inserted, wherein an inner peripheral portion and an opening edge portion of the 

center hole are all made of resin. 

A hub fu. opl.ual recording medium, said hub comprising a resin member having a cylindrical portion, a 
llanue portion extendi outward from the cylindrical portion, and a bottom portion blockading one end 
ol Ihe cylindrical portion and provided with a center hole into which a spindle of an optical d.sk dnv.ng 
dcv,cc is inserted and an annular metallic member being an annular body embedded in the bottom 
portion of the resin member with surrounding the center hole and capable of be.ng attracted by a 
maqncl ol the optical disk driving device, wherein: 

an ,nncr peripheral portion and an opening edge portion of the center hole in the bottom portion of 
the rcsm member are all made of resin. 

A hub lo. opfcal recording medium. said hub comprising a resin member having a column-like portion, 
a llango oorl.on extended outward from the column-l.ke portion, and a center hole penetrating the 
column-hko port.on and opening at both end surfaces thereof, into which a spindle of an optical d,sk 
driv.ng dcv.ee .s .nserted. and an annular metallic member being an annular body embedded .n one 
end surface ol the column-like port.on with surrounding the center hole and capable of be.ng attracted 
by a magnet ol the optical disk driving device, wherein: 

an ,nner penpheral portion and an opening edge portion of the center hole in the column-like 
portion ol the res.n member are all made of resin. 

An opfcal mcord.ng medium comprising a disk substrate body with a recording layer and a hub fitted 
into a central opening provided in the disk substrate body, wherein: 

said hub comprising a metallic member capable of being attracted by a magnet of an optical d.sk 
driving device and a resin member having a center hole into which a spindle of the driving device is 
inserted, and an inner penpheral portion and an opening edge portion of the center hole in the metallic 
member and Ihe resin member being all made of resin. 

An optical recording medium comprising a disk substrate body with a recording layer and a hub fitted 
into a central opening provided in the disk substrate body, wherein: 

the hub comprises a resin member having a cylindrical portion inserted into the central opening of 
the disk substrate body, a flange portion extended outward from the cylindrical portion to cover an 
opening edge circumferential surface of the central opening, and a bottom portion blockading one end 
oi the cylindrical portion and provided with a center hole into which a spindle of an optical disk driving 
device is inserted, and an annular metallic member being an annular body embedded in the bottom 
portion ol the res.n member with surrounding the center hole and capable of being attracted by a 
magnet ol the optical disk driving device; and 

an inner peripheral portion and an opening edge portion of the center hole in the bottom port.on of 

the resin member are all made of resin. 

The optical record.ng medium as claimed in claim 5. wherein the disk substrate and the hub are 
bonded and fixed to each other by means of an adhesive layer formed between the opening edge 
surface o. the central opening and the flange portion of the hub and between the mner peripheral 
portion o! the central opening and the cylindrical portion. 

An optica, recording medium comprising plural disk substrate bodies laminated one upon another, at 
.east one o. said substrate bodies having a record.ng layer, and two hubs fitted .n.o centra, open.ngs 
provided in the disk substrate bodies from both sides, wherein: mOTnhpr haumn a 

the hub comprises a res.n member and an annular metallic member, said resin member having a 
colum -I port'on inserted into the centra, opening of the d.sk substrate bod* . tang. portK>n 
extended ouLrd from the column-like portion to cover an opening edge ^e «*e ™M 
opening, and a center hole penetrating the column-like portion and opening at both J™***^ 
thereof into which a spindle of an optical disk driving device is inserted, sa.d annular metallic member 
S g an annular body embedded in an outward end surface of the column-like portion , with surrounding 
£e center hole and capable of being attracted by a magne. ol .he optical disk driving device; and 

peripheral portion and an opening edge portion of the center hole in the column-l.ke 
portion of the resin member are made of resin. 
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